Let a and b be any two elements in the group n Z of integers modulo n . Then a
Introduction
The multidisciplinary research between finite algebraic structures and graphs has been the most productive area of algebraic graph theory. Algebraic graph theory is a branch of modern mathematics in which algebraic methods are applied to real world problems about graphs. These graphs are a nice composition of three main branches of mathematics, viz., number theory, abstract algebra and graph theory. The author (Frucht, 1994) shown that all finite groups can be represented as the automorphism group of a connected algebraic graph. In 1878, the author Cayley was originated an idea between finite groups and graphs. According to the author Cayley, a graphical representation of a finite group is given by a set of generators and their relations. It provided an algebraic method of visualizing a finite group and connects many important branches of mathematics. For algebraic graphs reader may refer, (Godsil & Royle, 2001 ).
The theory of finite groups occupies a central position in mathematics for studying symmetries of the objects in the real world. Now a day, finite groups play a specific role in different areas such as algebraic coding theory, algebraic cryptography, design theory, and engineering science. In fact, author Gauss introduced the finite cyclic group n Z of integers 0, 1, 2 ,..., 1 n  with respect to addition modulo n . For further details of the group n Z reader refer (Walter, 1996a; Jungnickel, 1996b; Alkam & Abu Osba, 2008a; & Chalapathi & Kiran Kumar 2015 
The main motivation of our paper is (Carrie Finch & Lenny Jones, 2002; Herzog, 1977; Freud & Pál Pálfy, 1996c; Farrokhi & S a e e d i, 2014 In finite group theory, many researchers study and analyze different finite cyclic groups and their structural properties while in algebraic graph theory mainly we focus on the group theoretic graphs. Inspired by (Chalapathi & Kiran, 2015) , Dieter Jungnickel studied so many new properties of orders elements of finite cyclic group. Further, the study of algebraic graphs using the properties of finite cyclic groups and their graphs has become an inspiring research in the recent years. In this sequel, we study an undirected simple graph related to finite cyclic group 
Properties of the independent graph
In this section, we begin definition of independent graph and establish the nature of the degree of each vertex, and we obtain a formula for enumerating size of independent graphs.
Also, we characterize n for which the graph ()
Gn
IZis complete, star and Hamiltonian. Further, we compute girth and diameter of () Before going to further results of () Gn IZ we give the following basic lemmas which will be give an enumeration of total number of elements in n S and n N for each 1 n  .
Lemma. 2.5
The total number of additive involutions of the group n Z is given by
Proof. Let 1 n  be a positive integer. Then we consider the following two cases on n .  , that is n must be even, which is a contradiction to our hypothesis that n is odd. Similarly, if n aN  , then there exist again a contradiction on n . So, we have 20 a  implies that a n a . This shows that 2 n a  and thus n must be even, which is also not possible because n is odd. So our assumption that 0 a  is not true. Hence 0 a  is the only one element in n S , and 1 n S  when n is odd.
Case. (i)
Let
Case. (ii)
Let n be even. Trivially, 22
. Therefore, by the definition of set of additive involutions,
Lemma. 2.6 Let 1
n  be a positive integer. Then
Proof. For any positive integer 1 Theorem. 2.10 Let 1 n  be a positive integer. Then the number of edges in the independent 
Proof. Write

( ( ))
First we consider n is odd. By the Lemma [2.5] and Lemma [2.6], we have 1 
Example. 
where ( , ) d a b is the length of the shortest path between a and b .
Theorem.2.16
The diameter of an independent graph, () Gn IZ, 1 n  is at most 2.
Proof. We know that the independent graph () A cycle in a simple graph G is called Hamiltonian cycle if it visits every vertex exactly once, and such a graph G is called Hamiltonian. In the graph theory to find the Hamiltonian cycle is an NP-complete problem. For more details on Hamiltonian graph and its cycles the reader is referred to (Bondy & Murty, 2008b) . In fact, one of the interesting properties of independent graph is that they provide a class of Hamiltonian graph.
Theorem. 2.17
Let 4 n  be a composite number. Then ()
Gn
IZis Hamiltonian.
Proof. For each composite number 4 n  , we have to show that the graph ()
For this we shall show that ()
